Embryonic and early postnatal hippocampal cells respond to nanomolar concentrations of muscimol.
Embryonic and early postnatal tissue taken from rat hippocampi were papain digested in order to obtain cell suspensions suitable for analysis in a fluorescence-activated cell sorter (FACS). Cell suspensions consisted of two major peaks of forward-angle light scatter (FALS). FACS analysis showed that the population which stained intensely with the vital dye Acridine orange (AO) scattered significant levels of light (high FALS) and amounted to 85% of the total events collected in embryonic cell suspensions and 65% in postnatal (PN) samples. Two minor populations were weakly stained with AO and scattered little light. Oxonol, a voltage-sensitive indicator dye, was used to detect membrane polarization changes. The AO and oxonol staining patterns were very similar. All the events exposed to media containing 50 mM KCl were depolarized (increase in intensity of oxonol fluorescence). The depolarizing effect of veratridine, a sodium channel activator, was more pronounced in the high FALS subpopulation. In embryonic hippocampal cell suspensions nanomolar concentrations of GABAA agonists depolarized the high FALS subpopulation in a dose-dependent manner. This effect was prevented by preincubation with bicuculline or picrotoxin. In hippocampal cell suspensions obtained from 5-7-day-old rat pups (PN5-7), GABAA agonists depolarized one cell subpopulation and hyperpolarized another. Our results indicate that physiological responses can be resolved in subpopulations of hippocampal cell suspensions by FACS analysis. This technique seems to be a sensitive assay to measure physiological responses (changes in membrane potential) as a parameter of receptor expression. GABAA agonists induced pure depolarizing responses in embryonic and early postnatal hippocampus when active neurogenesis is taking place. The response become hyperpolarizing-depolarizing ones after inhibitory synapses appear.